Let G be a homogeneous group with the graded Lie algebra or a noncompact semisimple Lie group with finite center. We define the Fourier transform / of / as a family of operators f(it) = fGf(x)n(x)dx (n e G), and we say that / is positive if all f(n) are positive. Then, we construct an integrable function f on G with positive / and the restriction of / to any ball centered at the origin of G is square-integrable, however, / is not square-integrable on G.
Introduction
When G is a compact abelian group, integrable functions f on G with the nonnegative Fourier coefficients and being pXh (1 < p < 2) power integrable near the identity of G have the Fourier coefficients in lq (q = p/(p -1)). This result was first obtained by N. Wiener in the case of G = T and p = 2 (cf. [3] ) and then by Rains [9] and Ash, Rains, and Vági [1] for arbitrary compact abelian groups. When G is a compact semisimple Lie group, an analogous result was obtained by the author and Miyazaki [6] . Furthermore, Nassiet [8] and Blank [2] treated the same problem in the case that G is a compact separable group.
When G is not compact, for example, when G = R, a counterexample was obtained by the author, Onoe, and Tachizawa [7] : there exists an integrable function / on R with nonnegative Fourier transform and the restriction of / to a neighborhood of 0 is square-integrable, however, / is not square-integrable on R. In this paper we shall also give a counterexample when G is a homogeneous group with the graded Lie algebra (see [4, Chapter 1] ) and also when G is a noncompact semisimple Lie group with finite center. In the case of a homogeneous group with the graded Lie algebra we can find a one-parameter subgroup si/ of G for which axa~x = x for all a e srf and x e G. Then, regarding M' as R, we can apply the same idea used in [7] to construct the counterexample on G. As compared with [7] , our proof is simple and group-theoretical. Especially, the condition (3) in [7] can be replaced by a weaker condition. In the case of a noncompact semisimple Lie group we can take a one-parameter subgroup stf of G as a subgroup of the maximal abelian subgroup A of G. Although sf does not belong to the center of G, the same idea is still applicable to obtain a counterexample. where the symbol " ~ " means that the ratio of the right-and left-hand sides is bounded below and above by positive constants. Then (5)- (7) implies the following Theorem 1. Let G be a homogeneous group with graded Lie algebra. Then there exists an integrable function f on G with positive f and the restriction of f to any ball centered at the origin of G is square-integrable, however, f is not square-integrable on G. Therefore, if m > n and x = am-"z e am-"B(r" -rm), we can deduce that a~l_nB(r")x D B(r")l D B(rm) ; and thus, applying the same argument used in the case of homogeneous groups, we can obtain that ||/||2 = oo .
Theorem 2. Let G be a noncompact semisimple Lie group with finite center. Then there exists an integrable K-bi-invariant function f on G with positive f and the restriction of f to any ball centered at the origin of G is squareintegrable, however, f is not square-integrable on G.
In the proofs of Theorems 1 and 2 the structure of Lie groups is not essential. Actually, let G be a noncompact separable group and suppose that G has a oneparameter subgroup sé = {at;t eR) of G and the family of neighborhoods of the identity of G parametrized as B(r) (0 < r < 1) satisfying (i) B(r) c B(r') if r < /■', (ii) \B(r)\ ~ r° for D > 0, (iii) a"B(l) (n e N) are disjoint, and (iv) aB(r)a~x D B(r) for all a e sé and 0 < r < 1. Then, by the same argument used in the proof of Theorem 2, we can construct the counterexample for G.
